Taking a reservoir in South China as an example, we use rainfall-runoff unit hydrograph method to analyze the time changing process of surface runoff inflow, which generated by typical design rainfall. On the basis of time series data of flow and water quality in control section of the main rivers in Xili Reservoir, we establish mathematical response relation between non-point source pollutants flux, such as flux of COD, flux of NH3-H, in catchment area of control section and runoff. Then we simulate the time dynamic change progress of non-point source pollution load which generate with the initial stage runoff that generated by design rainfall and flow into reservoir. It can provide technical parameters for the design of non-point source which generate from early runoff treatment project.
Introduction
With the further development of point source pollution control, point source pollution has been initially controlled. However, the proportion of non-point source pollution is increasing in China [1] [2] . It has been the main object of comprehensive treatment of water pollution. Non-point source pollution accumulates on the surface of the earth and pollutes water bodies by the rainfall erosion and surface transportation. Due to the complexity and variety of pollutants World Journal of Engineering and Technology and it is affected by many complex factors, non-point source pollutions have the characteristics of randomness, long-term, hysteresis, uncertainty and so on [3] .
The research on non-point source pollution has been carried out as early as 1970s. Foreign scholars often use ARM, SWMM, STORM and other non-point source pollution calculation model for non-point source pollution load [4] [5] .
Due to the late start of the study of non-point source pollution in China, scholars in China generally revise the existing models. At present, the main methods of non-point source pollution load estimation are mechanistic model and empirical model [6] , for example, based on the method of non-point source pollution load output coefficient, Long, et al. [7] introduce the pollution load coefficient and establish a mathematical model for nitrogen and phosphorus load in non-point sources. Then he forecast the total annual load of non-point source nitrogen and phosphorus in the Three Gorges Reservoir Area in 2020 by combining with distributed SLUP hydrological model. Cai, et al. [8] establish the correlation between rainfall and non-point source pollution load in research area by analyzing the water quality and hydrological monitoring data in Weihe Basin, then she calculate the total non-point source pollution load of single rainfall in watershed. Zhou et al. [9] analyze the monitoring data of rainfall and rainfall runoff pollutants in Zhenjiang ancient canal and establish the rainfall-runoff pollution equation. Furthermore, he uses the grey theory to forecast the rainfall in the future and get the total annual load of rainfall runoff pollution.
Up to now, the most study of the pollution load of rainfall runoff in Watershed only give the total amount of non-point source pollution load in single rainfall, there is few study on the process of pollution load changing with time of raining. So, this article establishes the relationship between the concentration of pollutant source and cumulative runoff by the monitoring value of water and water quality of main river in Xili Reservoir. Furthermore, we give the progress of non-point source pollution load flux changing with time of a typical rainfall.
Situation of Typical Study Area
Xili reservoir is located in the Pearl River Delta in the upper reaches of Shahe River, and it is also in Shenzhen Nanshan District Xili Street. Its water area is Figure 1 and Table 1 . to dry year is 6:1 and the variation of annual inflow is consistent with the change of rainfall.
Simulation of the Progress of Runoff Generation and Confluence in Small Watershed

The Manner of Simulating the Progress of Runoff Generation and Confluence in Small Watershed
The Simulation Results of the Progress of Runoff Generation and Confluence
The Simulation Results of the Progress of Rain
This article use the maximum rainfall of single rain for each 5 years (it is 217 mm during 24 hours) as the design rainfall, and design the progress of rainstorm by the methods above. The design progress of rainstorm is shown in the Figure   2 . As can be seen from the above figure, under the above conditions, the flow in control section of main rivers begins to appear when it rains for 2.33 -2.5 hours. The time difference between the maximum rainfall intensity of the design and the peak of the control section is 0.83 -1 hour.
The Simulation Results of the Progress of Runoff Generation and Confluence
The Simulation Analysis of the Production Process of
Non-Point Source Pollution Load
The Establishment of the Mathematical Model of the Watershed Surface Source Load
He [11] believes that the concentration of pollutants decreases in rainoff until it is stable by the cumulative runoff increasing. Based on the rain which rainfall is 188 mm in the study area, the measured data of the water quality and the meas- 
In the calculation, y is the measurement contaminant concentration of the section, mg/L; X is the cumulative runoff of the control section, m³.
The pollution load flux of control section is the sum of the point source pollution load and the non-point source pollution load. Since the generation process of non-point pollutants is affected by the rainfall process, the flux is closely related with the time process and the rainfall process. In the study area, it takes sampling detection to the flow of control section and the contaminant concen- In the calculation, y is the non-point source contaminant concentration of the section, mg/L; X is the cumulative runoff of the control section, m³.
The Analysis of the Time Process of the Contamination Concentration of the Reservoir in the Basin
According 
The Analysis of the Time Varialation Process of the Flux Time of the Source of the Reservoir in the Basin
According to the time variation process of non-point source pollutants concentration in main rivers of the study area and the time variation process of design runoff, the time variation process of non-point source pollutants flux can be get (the time variation progress of non-point source COD pollutant flux in the control section of Baimang River and Makan River is shown in Figure 8 ).
As can be seen from the above figure, the non-point source COD pollutant 
Conclusions
1) The time variation progress of non-point source pollutant flux in study area which is based on the time series data of runoff and water quality which is simultaneous observation of control section in Xili Reservoir has considered the loss of the process of non-point source pollutant from where it generates to control section. This manner improves the accuracy of simulation calculation.
2) Because the time between runoff and pollution which is produced from the rain and the progress of the rain are different. The non-point source pollutant load of catchment for the main rivers began to enter the reservoir after the rain occurred for period of time. The non-point source pollutant concentration achieved peak when the runoff remitted to control section; then it decreased at a slower rate for a relatively short period of time. Afterwards, the concentration of non-point source pollutants decreased rapidly by the increase of the runoff.
3) Through the study of runoff and pollution generation process, it is found that the proportion of non-point source pollution load in the initial runoff is greater. For example, under the maximum rain for each 5 years in the study area, the non-point source COD pollution load of the runoff which is produced from the first 10 hours accounted for 70.98% of the total non-point source COD pollution load in the runoff which is produced from the whole rainfall process.
The non-point source ammonia nitrogen pollution load of the runoff which is
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produced from the first 10 hours accounted for 74.27% of the total non-point source ammonia nitrogen pollution load in the runoff which is produced from the whole rainfall process.
